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[57) ABSTRACT

Solid dyestuff preparations of reactive phthalocyanine
dyestuffs of the formula

(SO3M)
/ d
PC:((SOzNRle)b
(SOaN~=B=—N~—2Z).
R’
R
in which the substituents have the meaning given in the

description, have improved solubility in water if they
contain 3 to 15% by weight of an acid-binding agent.
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SOLID DYESTUFF PREPARATIONS HAVING
IMPROVED WATER SOLUBILITY

The invention relates to solid dyestuff preparations of 5

reactive phthalocyanines having improved solubility in
water. Dyestuff preparations can be present in solid or
in liquid form For example, EP-A-217,217 discloses
hquid preparations of reactive dyestuffs, phthalocya-
nines being mentioned EP-A-59,782 relates to a process
for the preparation of concentrated aqueous dyestuff
preparations in which phthalocyanines are expressly
mentioned, see Example 14. Furthermore, it is known
from U.S. Pat. No. 4,802,888 to improve the water
solubility of anionic dyestuffs by using a chelating agent
and a Lewis base in such an amount that a pH of 7 to 10
1s reached upon dissolution of the preparation in water.
However, phthalocyanine dyestuffs are not mentioned
in U.S. Pat. No. 4,802,888.

The object of the present invention is to provide
improved solid dyestuff preparations of reactive phtha-
locyanine dyestuffs with respect to handling and stabil-
ity.

The invention relates to solid preparations of reactive
dyestuffs of the formula

/(SOBM)a
Pc—(SO>NR!R2),
\

(SO;NR=—B—NR'Z).

(1)

m which

Pc is the radical of a copper phthalocyanine or nickel
phthalocyanine,

R}, RZ are H, substituted or unsubstituted C;-Cq-al-
kyl or together a 5- or 6membered ring which may
contain one or more heteroatoms,

R’, R are H, substituted or unsubstituted alkyl,

B is a bridging member, C;-Cg-alkylene substituted
or unsubstituted or which is interrupted by at least
one heteroatom or substituted or unsubstituted
phenyiene,

ais 1.0 to 3.0, preferably 1.8 to 2.7,

bis0to 1.2,

c 1s 0.5 to 2.0, preferably 1.0 to 1.5,

M 1s H, NH4, Li, Na, K,

Z 1s a heterocyclic radical,

the radicals R! and R? and R and R’, independently of
one another, having the meaning given,

characterized in that the preparations contain 5 to
15% by weight of an acid-binding agent

In a preferred embodiment, the acid-binding agent is

LiOH, NaOH, KOH, Li2CO3, Na;COj3 or K;COj3 being
particularly preferred.

The new dyestuff preparations can be prepared as

follows:

a) The dyestuff is precipitated after its preparation
from the reaction solution by addition of salts,
1solated, dried and milled. It is then mixed with
standardizing agent, dustproofing agent and acid-
binding agent.

b) The dyestuff is precipitated from the reaction solu-
tion by addition of acid, isolated and taken up in
water. The acid-binding agent is then added, the
dyestuff solution is subjected to pressure perme-
ation, as a result of which it is concentrated and
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2

desalted and finally spray-dried with the addition
of standardizing agents.

c) as a) but desalted by pressure permeation

d) as b) but spray-dried without pressure permeation

Dyestuffs of the formula I are disclosed, for example,
in DE-A 1,644,681 and DE-A 3,843,558.

In a particularly preferred embodiment chelating
reagents, such as are required, for example, according
to U.S. Pat. No. 4,802,888, are not used in the claimed
solid dyestuff preparations.

Before and/or after drying, customary standardizing
agents can be admixed. Drying can be carried out, for
example, in a through-circulation oven, by means of a
paddie drier or drum drier, but preferably by spray-dry-
Ing using a single- or two-component nozzle or a spray
disc. In spray-drying, the concentration of the solids in
water is usually 10 to 45% by weight.

Heterocyclic reactive radicals in formula (I) are un-
derstood to mean those which have one or more reac-
tive groups or detachable substituents which upon ap-
plication of the dyestuffs to cellulose materials are capa-
ble of reacting with the hydroxyl groups of cellulose in
the presence of acid-binding agents, if appropriate with
exposure to heat, or upon application to superpoly-
amide fibers, such as wool, with the NH groups of these
fibers to form covalent bonds.

Suitable reactive groups containing at least one de-
tachable substituent bound to a heterocyclic radical are,
inter alia, those containing at least one reactive substitu-
ent bound to a 5- or 6-membered heterocyclic ring, such
as 10 a monazine, diazine, triazine, for example pyridine,
pyrimidine, pyridazine, thiazine, oxazine or unsymmet-
rical or symmetrical triazine ring, or to a ring system of
this type, which has one or more fused-on rings, such as
a quinoline, phthalazine, cinnoline, quinazoline, quinox-
aline, acridine, phenazine and phenanthridine ring sys-
tem; accordingly, preferred 5- or 6-membered heterocy-
chic rings containing at least one reactive substituent are
those containing one or more nitrogen atoms and possi-
bly 5- or preferably 6-membered fused-on carbocyclic
rings.

Of the reactive substituents on the heterocycle, the
following examples may be mentioned

Halogen (Cl, Br or F), azido (—N3), thiocyanato,
thio, thioethers, oxyethers.

In the case of the present invention, preference is
given to reactive dyestuffs containing reactive groups
based on the following systems:

Mono- or dihalogeno- symmetrical triazinyl radicals,
mono-, di- or trihalogenopyrimidinyl radicals.

Examples of concentration-increasing additives
which can be used in the synthesis of the preparations
are: lower aliphatic or cyclic amides, such as e-
caprolactam, and/or sulphur-containing compounds,
such as dimethyl sulphone, diethyl suiphone and/or
hydrotropic compounds, such as thiourea, urea, and the
corresponding derivatives, particularly preferably
N,N’'-dimethylurea. |

Suitable acid-binding agents are preferably alkalis,

such as Na;CO3, K2CO3, LiOH, LioCOs, but in particu-

lar LiOH and Na;COj. The pH is preferably brought to
9.5 -10.5 by means of the acid-binding agents.

Suitable customary standardizing agents are solid
compounds which do not undergo any reaction with
the reactive group, for example, inorganic salts, particu-
larly preferably LiCl, Li2SOg4or polyphosphates, but
preferably non-electrolytes, such as polyvinylpyrroli-
done, urea, saits of water-soluble aromatic suiphonic
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acid, such as benzenesulphonic acid and anionic disper-
sants, such as sulphated primary or secondary aliphatic
alcohols having 10 to 18 carbon atoms, sulphated fatty
acid amides, sulphated alkylene oxide adducts, sul-
phated partially esterified polyhydric alcohols, and in
particular sulphonates, such as long-chain alkyl sulpho-
nates, for example lauryl sulphonates, cetyl sulphonate,
stearyl sulphonate, mersolates, sodium dialkyl sul-
phosuccinates, such as sodium dioctyl sulphosuccinate,
taurides, for example oleylmethyltauride, (sodium salt),
alkylaryl sulphonates, such as alkylbenzenesulphonates,
having a straight-chain or branched alkyl chain contain-
ing 7 to 20 carbon atoms, and mono- and dialkylnaph-
thalenesulphonates, such as nonylbenzenesulphonate,
dodecylbenzenesulphonate and hexadecylbenzenesul-
phonate, and 2-isopropylnaphthalene-2-sulphonate, di-
1so-propylnaphthalenesulphonate, di-n-butyl-naphtha-
lenesulphonate, diisobutylnaphthalenesulphonate and in
particular condensation products of aromatic sulphonic
acids with formaldehyde, such as naphthalenesulphonic
acid, ditolyl ether sulphonic acids or terphenylsul-
phonic acid with formaldehyde and/or condensation
products of formaldehyde, ¢yclohexanone and bisul-
phite and/or lignosulphonates. Furthermore, custom-
ary dustproofing agents, such as oils, oil/emulsifier
mixtures or phthalic esters can be added.

The preparations of reactive dyestuffs prepared by
the process according to the invention preferably have
the following composition:

The reactive dyestuff content in the preparation pre-
pared according to the invention is 20-809% by weight
(preferably 30-70% by weight); furthermore, the for-
mulation contains 5-15% of alkali metal hydroxide or
alkah metal carbonate for a pH of 9-11, furthermore, if
desired, 10-60% of a concentration-increasing additive,
0-50% of the customary standardizing agents or mix-
tures thereof, and up to 4% of dustproofing agent.

The solubility of reactive dyestuffs, in particular in
the presence of electrolytes, plays a significant role in
modern dyeing processes.

The invention furthermore relates to the use of the
preparations prepared in this manner of the reactive
dyestuffs having excellent solubility for the preparation
of dyebaths and printing pastes for use on natural and
synthetic substrates, in particular cotton, wool, regener-
ated cellulose, paper and leather. The standardizing
agents are preferably added before drying, but can also
be milled and mixed with the dyestuff after drying or
added to the milled dyestuff.

The preparations prepared according to the invention
are distinguished by excellent solubility in hot and cold
water.

EXAMPLE 1

A solid dyestuff preparation which is readily soluble
in water, after which it has a pH of 9.8, is obtained by
powdering and mixing

4
/(503H)z,4 D
CuPc(3)=(SO2NH3) s
5 N\ Cl
SO»—NH NH\Z\(F
| 1.0
N - N

10 | \l/ |

H

10.0 g of the salt-free dyestuff of the formula I)

3.0 g of sodium chloride

2.0 g of calcined sodium carbonate and

5.0 g of a standardizing agent (naphthalenesulphonate).
Compared with customary powder formulations, it

has significantly improved solution properties, in partic-

ular in the presence of electrolytes.

15

20

Comparison
25 without addition
Example 1 of Na>CO3
Solubility at 40° C. >40 g/1 1 g/l
containing 50 g/1 of
30 Na>SQy4
Solubility at 40° C. >30 g/1 0.5 g/1
containing 50 g/1 of
Na(l
35 . : :
Similar results are obtained using:
(SO3H)2,8 II)
40 NiPc(3)
Cl
SO>—NH NH\KJ\/F
| | 1.0
N N
45 \r
H
(SO3H)2,4 | I1I)

/
50 CuPc(3)—(SO2NH;),s

N\ o
SO»=—NH NHW/|\rF
| 1.0
N Y N

F

55

(SO3H)2.8 V)

N\

60 Nipc(3)

SO;—NH NH N NH;

I S S P

65 N N
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-continued
/(5031'1)2,0
CuPc(3)e
e( )\(SO;NHz)o,e s
SOy,—NH NH N NH;
I S G
N N
Y L
Cl
(SO3H)27 VD
/
CuPc(3) 135
\
SO;—NH—CH,CH;~—NH N OCH3
oy
RN 12
D G
Cl
We claim:
25

1. Solid preparations of reactive dyestuffs of at least

one of the following formulae

(SO3H), 4

/
CuPc(3)—(SO2NH3)o 5

Cl
SO;~—NH NH\’/l\/F 2
I
\O, N N

5

) 30

H 1,0

40
(SO3H)2 4 iI)
/
NiPc(3)
cl 45
SO;—NH NH\H\’,F
|
"7
h
H 50

10

55

65

6
-continued
/(503H)2.a i1
CuPc(3)—(SO3NH3) s
Cl
SO;=—NH NHM F
Yy
H 1,0
(SO3H)2 8 )
/7
NiPc(3)
Ci
SO»=—NH NH\(J\‘/ F
Yy
H 1,0
/(803H)2.0 V)
CuPc(3)—(SO2NH))o,6
SO;—NH NH_ N (NH
Y 7
R
| Ci 1,1
and
(SO3H)2,7 V)

CuPc(3)

/
— NH— — N
« [ SO;=NH=—CH;CH; NH\r H\|/NH2
i
N N

-
T,

the preparations containing 5 to 15% by weight of an
acid-binding agent.

2. Sohid preparations according to claim 1, character-
ized in that the acid-binding agent is LiOH, NaOH,
KOH, L1mCOj3, NayCOj3 or K»CO:s.

3. Solid preparations according to claim 1, character-

ized in that the acid-binding agent is Na;COs.
® % % %
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it Is certified that error appears in the above-identified patent and that said Letters Patent
is hereby comrected as shown below:

Column 6, line 15, cancel the structural formula

a (SO3H}; 3

| y4 IV)
NiPc(3)

\r/ l
tl

71,0

and substitute

(SOzHY 5 g
/ -~
NiPc(3) C1
- ~ 1 _
“(;eﬁ—ﬁhmvfﬁbw/NH&uffévf' 1V)

0o 1% flt 1,0
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(SQ3H),.7 1V)
CuPc(3)
SOy—MNH— —— N
I
N N '
Y
Ci 1,2 "
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(SO5H) 5 7

-
—_ CuPc(3)

™~ OCRH 5 VI)

SOZ-NH-CHECHE*NH\W’HH
: /_,L |

N>~

Signed and Scaled this
Second Day of November, 1999

Q. TODD DICKINSON
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